Abstract Various names have been used for Assam tea and they are typified here. The currently widely used name, Camellia sinensis var. assamica, is a combination based on Thea viridis var. assamica, not "T. assamica" because the latter was never validly published. Two earlier published names, C. theifera and T. cochinchinensis, and two later ones, C. tenuistipa and T. yersinii, may represent the same taxon and are treated as synonyms of T. viridis var. assamica because the latter has priority at the rank of variety and therefore is the correct name for Assam tea.
INTRODUCTION
Tea, Camellia sinensis (L.) Kuntze (Theaceae) , is one of the most popular beverage sources in the world. Tea was firstly recorded and used by the Chinese more than two millennia ago (Fang, 1998; Lu & al., 2016) . It has been recognized and subsequently enjoyed by people in the Western world for centuries in large part due to the efforts of the British East India Company (Jackson, 1870) , whose botanists found and verified the occurrence of wild tea plants in Assam (Assam tea) in the second quarter of the 19th century (Anonymous, 1835; Griffith, 1838; Sealy, 1958) . Linnaeus (1753: 515) established the genus Thea L. for the species T. sinensis L. But he (Linnaeus, 1762: 734 & 735) subsequently replaced T. sinensis with T. bohea L., an illegitimate replacement name for T. sinensis (because Linnaeus, 1762 , cited all the referenced illustrations of T. sinensis under T. bohea, this makes the latter nomenclaturally superfluous; Art. 6.11, 52. 1 & 52.2[d] of the ICN; McNeill & al., 2012) , and added T. viridis L. Since then, both T. bohea and T. viridis have been treated as the heterotypic synonyms of the same species (Sims, 1807; Seemann, 1859; Sealy, 1958; Chang, 1981 Chang, , 1998 Chang & Bartholomew, 1984; Ming, 2000; Ming & Bartholomew, 2007) . Similarly, Thea has been treated as a synonym of Camellia L. (Sweet, 1818) and Kuntze (1887) proposed the combination C. sinensis, which is the currently widely used scientific name of tea.
Assam tea and tea differ from each other mainly in characters of the leaf and occur naturally in different geographical areas (Sealy, 1958; Ming, 2000) . They have been treated both as conspecific and as separate species. Seemann (1859: 349) question. Both combinations are, however, actually based on another name and "T. assamica" was never validly published.
In the original publication, Masters (1844) described "Assam tea plant" using the name "T. assamica" but concluded that it "… is identical with Thea viridis, described in Rees' Cyclopaedia …" (Masters, 1844: 68) . And at the end of his paper Masters (1844: 69) further explicitly stated that "… the trivial name 'Thea assamica,' is here used solely for the purpose of the better understanding of this paper; there being no peculiarity in the plant to authorize burdening science with a new name." Therefore, Masters himself did not accept the name "T. assamica ". According to Art. 36.1(a), the name "T. assamica" was not validly published by Masters in 1844 . However, Sealy (1958 and Ming (2000: 133) indicated that another publication of Masters (1863) contained the name "T. assamica". In this article Masters (1863) , however, used the words "the Assam tea plant", "the tea-plant as found in Assam" and "the Assam plant" to indicate what he meant but never mentioned the binary name "T. assamica". Choisy (1855: 155) adopted the name T. viridis to represent tea and cited "T. assamica H. Kew" in its synonymy. He (Choisy, 1855) probably learned the name "T. assamica" from the specimens deposited at K since he wrote "H. Kew". But the name "T. assamica" recorded on the specimen sheets is not an effectively published name (Art. 30.1). Choisy (1855: 156) further divided T. viridis into three varieties based on the size of the leaves, including T. viridis var. assamica Choisy. The diagnosis of T. viridis var. assamica stated briefly: "feuilles longues de 4 à 8 pouces", thereby distinguishing this variety from T. viridis var. cantoniensis (Lour.) Choisy (leaves 2-3 inches long) and T. viridis var. vulgaris Choisy (leaves 1-1.5 inches long) listed simultaneously. It was here, therefore, that T. viridis var. assamica was validly published as a new taxon (Art. 6.9, 38.1 & 38.2) and the epithet assamica was legitimately used to name Assam tea for the first time. Sealy (1958: 119) and Ming (2000: 133) treated T. viridis var. assamica as a "combination" based on Masters's (1844) "T. assamica" but they were incorrect because a combination must be based on a legitimate, previously published name (Art. 6.10) and "T. assamica" had not been validly published and thus had no status (Art. 12.1).
In his Flore forestière de la Cochinchine, Pierre (1887: t. 114, D1, D2) validly published the combination T. chinensis var. assamica (Choisy) Pierre when he referenced "Choisy Mém. p. 68" to directly indicate the basionym T. viridis var. assamica (Art. 41.1). The page number Pierre (1887) cited is, however, incorrect but this should be treated as a correctable typographical error and so does not affect the valid publication of the new combination (Art. 41.3). The correct page number of Choisy's T. viridis var. assamica is 156, or the 66th page of Choisy's article (pages 91-186). Sealy (1958: 119) incorrectly cited page "67" and Chang (1998: 135) and Ming (2000: 133) repeated Sealy's citation.
The currently widely accepted name of Assam tea, C. sinen sis var. assamica, was validly published by Kitamura (1950: 59) Later, Wight (1962: 298) thought that Assam tea should be treated as an independent species so he proposed the intended combination "C. assamica (Masters) ". This name cannot be recognized as a new combination since Masters's "T. assamica" was not validly published and thus cannot act as a basionym (Art. 6.10) and the correct basionym, T. viridis var. assamica, was neither clearly indicated (Art. 41.5) nor indirectly referenced (Art. 41.8). Neither can it be otherwise validly published as a new species because there was no Latin description or diagnosis in the publications of Wight (1962) or Masters (1844) (Art. 39.1). Hu & Chang (1964: 497) recognized Thea and treated "T. assamica" as a validly published name by Masters (1844) and cited the names published by Pierre (1887) and Kitamura (1950) in its synonymy with full and direct references. Though they accepted "T. assamica", this name cannot be technically treated as a new species published by Hu & Chang (1964) (1887) provided an explicit reference to the basionym published by Choisy (1855) . Subsequently, Chang (1984: 11) proposed the intended combination "Camellia assamica (Mast.) Chang" and cited the names and references of Masters (1844) and Kitamura (1950) and referenced " Sealy, Rev. Gem. Cmellia, 114, 1958 ". This reference is full of typographical errors, it should be corrected to " Sealy, Revis. Gen. Camellia: 119. 1958 ". However, the incorrect author citation and typographical errors in the reference do not prevent the potential valid publication of this new combination (Art. 41.6), if other conditions are fulfilled based on the ICN. Unfortunately, Chang (1984) Chang (1998: 135) only referenced the abbreviated title of the article. Here, Chang (1998) indicated Masters's "T. assamica" as the "basionym" and cited the correct basionym, T. viridis var. assamica, as a later synonym. But "T. assamica" was not validly published and has no status (Art. 12.1) so it cannot act as a basionym (Art. 6.10). Though the correct basionym was not recognized by Chang (1998), his new combination C. assamica was nevertheless validly published because he did clearly mention the correct basionym and did directly reference its author and place of valid publication (Art. 41.5) though with incorrect page number and date. We prefer to treat these errors as correctable and so they do not affect the valid publication of this new combination (Art. 41.6).
Unfortunately, the type of C. sinensis var. assamica has been continuously neglected by monographers who successively revised the taxonomy of Camellia (Sealy, 1958; Chang, 1981 Chang, , 1998 Chang & Bartholomew, 1984; Ming, 2000; Ming & Bartholomew, 2007) even though this taxon has been intensively studied. A number of syntypes of T. viridis var. assamica were found at K. They were examined and one of them with mature flowers is designated below as the lectotype (Fig. 1) .
Camellia theifera
Seventeen years earlier than the publication of T. viridis var. assamica, "the tea plant of Assam"-C. theifera, was published in the caption of an illustration with analysis (Griffith, 1838: t. C) . Though this name is literally absent from the text of Griffith (1838) containing the illustration, it was validly published because there was a group of figures showing the details of flower and fruit of C. theifera (Art. 38.8 & 38.9). Sealy (1958: 119) and Ming (2000: 133) did not realise that this name had been published in 1838 and incorrectly cited instead the description of Griffith (1854) as the protologue and treated C. theifera as a synonym of C. sinensis var. assamica.
Only the details of flower and fruit were drawn in the original illustration of C. theifera. In the article which this illustration accompanied, Griffith (1838: 105) reported that the leaves of Assam tea plants "were sufficiently coarse and varied in length from 4 to 8 inches". Those characters, illustrated and recorded, are consistent with those of the syntypes found at E (barcodes E00681110 & E00691478), K and TCD (barcodes TCD0017977, TCD0018250 [exclude the specimen in the middle, which is a different species] & TCD0018251). One of the syntypes conserved at TCD (barcode TCD0017977) has flowers so it is designated below as the lectotype (Fig. 2) .
Thea cochinchinensis
Thea cochinchinensis Lour. was validly published 48 years before C. theifera and 65 years before T. viridis var. assamica (Loureiro, 1790: 338) . It may represent the same taxon of Assam tea (Chevalier, 1919: 529) . Nevertheless, it has been suggested that this name should be abandoned (Cohen-Stuart, 1919) or treated as a synonym of C. sinensis (Seemann, 1859; Merrill, 1935; Sealy, 1958; Chang, 1981; Chang & Bartholomew, 1984; Ming, 2000) .
Only a part of Loureiro's collections have been preserved (Bretschneider, 1881) . It is reported that what remains of his specimens are conserved at BM, LINN, LISU, MO and P (Merrill, 1935; Chaudhri & al., 1972; Stafleu & Cowan, 1981) . The collections at LISU are believed to have been destroyed (Merrill, 1935; Chaudhri & al., 1972; Stafleu & Cowan, 1981) . The first author visited BM and P and searched the online database of LINN and MO but did not find any credible type material of T. cochinchinensis, which concurs with former reports (Cohen-Stuart, 1919; Merrill, 1935) .
The diagnosis, description and usage in the protologue of T. cochinchinensis are "sufficiently exact clearly" (Merrill, 1933: 232) to indicate one species of sect. Thea Griff. of Camellia-a monophyletic group that includes C. sinensis (Vijayan & al., 2009 ) and the species in this section can be used to produce tea. Griffith (1854: 553) established sect. Thea as a new taxon. It has priority over the combination sect. Thea (L.) Dyer in 1874 (Art. 11.4). The latter has been accepted by Sealy (1958: 111) , Chang (1981: 108; 1998: 115) , Chang & Bartholomew (1984: 137) , Ming (1992: 116; 1999: 152; 2000: 110) , Ming & Bartholomew (2007: 372) and Orel & Curry (2015: 263) , but it is illegitimate because it is a later homonym of In the protologue Loureiro (1790: 338) wrote: "Habitat culta, incultaque in provinciis Borealibus Cochinchinae", which indicates that this species has both cultivated and wild plants in the northern provinces of Cochinchina. Though it is not clear where exactly the region "provinciis Borealibus Cochinchinae" indicated by Loureiro is, its rough area may be outlined from his other records of localities in Flora Cochinchinensis. Bretschneider (1881) studied and summarised several specified localities recorded by Loureiro, such as "Province of Binh khang in the southern part of Cochinchina, 14° N. …" and "Province of Quang binh in North-Cochinchina …", by which it may be reasonable to consider that "provinciis Borealibus Cochinchinae" roughly indicates the area north of Huế in Vietnam since Loureiro lived at Huế, "the metropolis of Cochinchina", at that time (Bretschneider, 1881; Chevalier, 1919) . Chevalier (1919: 529) suggested for T. cochinchinensis that "Il est toutetois permis de supposer qu'il s'agit du Thea sinensis L. var. assamica Pierre" by which he (Chevalier, 1919) inferred that T. cochinchinensis might represent Assam tea. Chevalier (1919) also reported that the leaves of C. tonkinensis (Pit.) Cohen-Stuart and C. gilbertii (A.Chev.) Sealy were collected by local people in Vietnam and sold as substitutes of tea. However, the morphological characters described in Loureiro's protologue do not match those of C. tonkinensis (in terms of the flower colour and the number of petals) or C. gilbertii (in terms of the number of stamens). Merrill (1935: 267) treated T. cochinchinensis as a synonym of T. sinensis and concluded that "I see no reason for considering that T. cochinchinensis Lour. represents other than a form of the common tea plant." Camellia sinensis is widely cultivated in Vietnam (Pierre, 1887; Hô, 1991) ; however, credible wild material of C. sinensis has not been found in the area north of Huế in Vietnam (Sealy, 1958; Ming, 2000) . Instead, based on published data (see below) and the first author's field and herbaria investigations (see Appendix 1), Assam tea is naturally distributed in this area and has been cultivated by the Vietnamese for centuries (Chevalier, 1919; Sealy, 1958; Ming, 2000) . Therefore, we agree with the deduction of Chevalier (1919) that T. cochinchinensis may represent the same taxon as C. theifera and T. viridis var. assamica.
In order to further support for the identity of T. cochinchinensis, the natural species of sect. Thea of Camellia distributed in Vietnam are examined and discussed as follows.
Pierre (1887) pubescens Pierre and T. chinensis var. viridis (L.) DC. The specimens he cited were, however, all collected from other places (e.g., Brazil, China, India, Japan, Malaysia and Réunion), none of them came from Cochinchina. Later, Pitard (1910) repeatedly listed these five varieties of T. chinensis but without citing any collection. Gagnepain (1943) did not mention T. chinensis var. pubescens but recognized that four of these five varieties of T. chinensis occurred in Indochina and cited collections of them. However, he (Gagnepain, 1943) reported only collectors but without citing corresponding collector numbers. Based on Gagnepain's handwritten identifications (without date) on the specimens, most of the available specimens from north of Huế in Vietnam cited under the four varieties of T. chinensis by him (Gagnepain, 1943: 314 & 315) are Assam tea (see Appendix 1). The remainder are species that do not belong to sect. Thea (e.g., Poilane 12806 [P barcodes P04500202 & P04511574] under the name T. chinensis var. viridis by Gagnepain is actually C. tsingpienensis Hu). Later, Hô (1991: 535) recorded C. sinensis but adopted the same four varieties reported by Gagnepain (1943) without citing any specimens.
In Supplément a la flore générale de l'Indo-Chine, Gagnepain (1943: 310) described T. yersinii A.Chev. (the original epithet "yersini " in the protologue should be considered as an orthographical error of "yersinii " because it may be named after A. Yersin, 1863 A. Yersin, -1943 Art. 60.12 & 60C.1[b] ). The collectors' numbers of the syntypes were not indicated in the protologue. The first author searched several herbaria and found that Chevalier 38684 (P barcodes P02142599, Ming (2000) and the first author. Our nuclear DNA investigation (in prep.) does not suggest that a clade is formed by C. gracilipes and sect. Thea. Although C. gracilipes is distributed in northern Vietnam, the first author did not find any record of its useage on the specimens examined (Ban 4767 [HN, PE] (Sealy, 1949 (Sealy, , 1958 Chang, 1981; Chang & Bartholomew, 1984; Ming, 2000; Nguyễn, 2003) . Sealy (1958 ), Chang (1981 and Chang & Bartholomew (1984) recognized that C. pubicosta was a member of sect. Thea, a treatment with which Ming (2000) and the first author disagree. Our nuclear DNA analysis (in prep.) shows that C. pubicosta and sect. Thea do not form a clade. Camellia pubicosta naturally occurs in Vietnam (Sealy, 1958; Ming, 2000 ; also see Appendix 2) and the first author collected specimens in the forest of Vinh Phuc (Zhao & al. 107(1) & 107 (2) [TCD], see Appendix 2); however, during the field, herbarium and literature investigations, the first author found that local people did not use this species or plant it as a beverage or medicine source, nor did he find any information on its usage recorded on the specimens examined (see Appendix 2) or in the literature available (Merrill, 1942; Sealy, 1958; Chang, 1981; Chang & Bartholomew, 1984; Hô, 1991; Ming, 2000; Nguyễn, 2003; Gao & al., 2005) . Huang & al. (2014) reported the complete chloroplast genome of C. pubicosta and found that this species was closely related to C. sinensis and "may be classified into sect. Thea". The fresh leaf material of C. pubicosta that they (Huang & al., 2014) used was collected in the "International Camellia Species Garden (Jinhua, Zhejiang, China)" in May 2011 without any voucher specimen cited. Meanwhile, they stated that "… C. pubicosta [was] native to Laos" (Huang & al., 2014: 11) and the plant materials were identified based on the taxonomic treatment in Flora of China (Ming & Bartholomew, 2007) . The original reference in Huang & al. (2014) is "Min TL, Bruce B: Flora of China. Beijing, China: Science Press; 2010" and is full of errors. The correct citation is given in the Literature Cited below. However, this C. pubicosta they (Huang & al., 2014) used has several problems. Firstly, C. pubicosta has not been found in Laos based on the first author's investigations of specimens (from 44 herbaria, see Acknowledgements and Appendix 2) and literature (Merrill, 1942; Sealy, 1958; Chang, 1981; Chang & Bartholomew, 1984; Ming, 2000; Gao & al., 2005; Newman & al., 2007) ; secondly, no record of C. pubicosta can be found in the Flora of China (Ming & Bartholomew, 2007) ; and finally, the International Camellia Species Garden at Jinhua, Zhejiang, China may not have living material of C. pubicosta (Gao & al., 2005: 223 ; the first author's correspondence with Prof. Jiyuan Li on 17 May 2017). Therefore, we doubt the credibility of the material of C. pubicosta used in Huang & al. (2014) and believe that this species is not a member of sect. Thea.
A recently published species of sect. Thea, C. tenuistipa Orel & al. , is another synonym of Assam tea, whose type was collected in Vietnam (Orel & Curry, 2015: 263) .
Apart from the published data discussed above for the identity of T. cochinchinensis, the first author examined Camellia collections from 44 herbaria (see Acknowledgements), especially those specimens collected in Vietnam. Specimens of Assam tea collected from north of and around Huế in Vietnam are listed in Appendix 1. As a natural taxon, the morphological characters of Assam tea vary in its areas of distribution. For example, in the northern Vietnamese provinces of Lao Cai and Lai Chau, especially along the Sino-Vietnamese border, some specimens (Hiep & al. HAL 10438, Pételot 4249 & Poilane 17010 in Appendix 1) have a pedicel that is gradually swollen towards the top and/or a 3-4-lobed style. These character states might imply that Assam tea has introgressed with its neighbour C. taliensis (W.W.Sm.) Melch., a species of sect. Thea ocurring in southern and southwestern Yunnan, China (Zhao & al., 2014 ) (Assam tea usually has a slender pedicel and a 3-lobed style whereas C. taliensis generally has a stout pedicel that is gradually swollen towards the top and a 5-lobed style). This morphological variation does not challenge the circumscription of Assam tea, on the contrary, it suggests that this taxon is naturally distributed in northern Vietnam, has natural geographical boundaries and may undergo gene exchange with a phylogenetically closely related species.
Since no original material of T. cochinchinensis is extant, a single specimen with mature flowers collected from northern Vietnam, Poilane 25282 (P barcode P04511587), is designated below as the neotype (Art. 9.13).
PRIORITY OF THE NAMES
Camellia theifera, T. cochinchinensis and T. viridis var. assamica all represent plants of Camellia whose leaves can produce drinkable beverage (Loureiro, 1790; Griffith, 1838; Choisy, 1855) . On the one hand, C. theifera and T. viridis var. assamica were reported as endemic to Assam (Griffith, 1838; Choisy, 1855) and their syntypes were collected there. These TAXON 66 (6) • December 2017: 1447-1455 Zhao & al. • Names of Assam tea two taxa share the same character states (see description below) and we think that they represent the same taxon (Assam tea) based on our analyses of their protologues and type materials. On the other hand, T. cochinchinensis was reported to be both indigenous to and cultivated in northern Vietnam (Loureiro, 1790) . According to our analysis above, the only taxon that matches this information in sect. Thea of Camellia is Assam tea. Therefore, we conclude that C. theifera, T. cochinchinensis and T. viridis var. assamica are heterotypic synonyms of the same taxon.
However, only one correct name can be used to represent a taxon of living plant below the rank of genus (Art. 11.1) and its nomenclature is based on the priority of publication (Principle III) in the same rank (Art. 11.2). Clearly, T. cochinchinensis has priority over C. theifera and C. assamica in the rank of species. But, we prefer to recognize Assam tea as a variety of C. sinensis here because of their morphological and molecular (Su & al., 2009; similarities. Tea and Assam tea have the same character states of flower and fruit, only differing from each other in habit, leaf size and the shape of the leaf apex-C. sinensis is usually a shorter shrub and has smaller leaves than Assam tea, and its leaf apex is acute or shortly attenuate with a rounded tip. By contrast, Assam tea is generally a tall tree, has large leaves and its leaf apex is attenuate or acuminate (see description below and Fig. 3) . We think that these differences and those of geographical distributions (Sealy, 1958; Ming, 2000) are sufficient to warrant separation of Assam tea from C. sinensis at varietal level. Therefore, Thea viridis var. assamica, the basionym of C. sinensis var. assamica, has priority and the latter remains correct for Assam tea at the rank of variety (Art. 11.2 & 11.4) and C. theifera and T. cochinchinensis are herein treated as its earlier published synonyms. 
